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Abstract
Co-creation principles have become prominent in the scientific disciplines that aim to respond to global sustainability
challenges especially in the global south. This paper analyses a co-creation pilot of global change research in the novel
context of a Nordic country, Finland. The pilot was organised to learn how to create a future agenda for a complex
and transdisciplinary research field of global change. This paper analyses its conceptualisation in Finland, how did the
series of engagement events increase the capacities of participants and how did the process contribute to a change
towards a new, societally responsible way of co-creating global change research. The study found that co-creation suits
well for the translation of important societal questions into global research agendas and for networking actors to co-
creation activities. Based on the study, we argue that co-creation offers a socially acceptable approach to address
socially critical topics to design transdisciplinary social and sustainability research.
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Introduction
Multiple fields and sectors in modern societies could
benefit from co-creation of ideas, solutions and products
for sustainability transition (e.g. [1–3]). In the field of
scientific research, co-creation has been most visible in
the field of innovation studies, for example in the at-
tempts to commercialise research by producing patents,
inventions, new products and business partnerships (e.g.
[4]). It has also found applications in futures research
[5–7]. Recently, along with global environmental issues,
co-creation principles have become prominent also in
the scientific disciplines that aim to respond to global
sustainability challenges [7–9]. Emmenegger et al. [10]
have recognised the need for integrative research initia-
tives as scientific knowledge targets various social aims
and is inherently situated within networks of social and
institutional power. This paper examines the process of
co-creation for global change research in the national
context of Finland.
In the field of global change research, complex sustain-
ability problems, such as water scarcity, epidemics and
climate change, especially in the global south require
new ways of knowledge production and decision-making
(e.g. [9–13]). While the focus of global change research
may have been in the global south, research on urgent
future sustainability challenges in terms of global change
is called for in the northern context as well. Setting co-
creation processes on a national level can bring forth
topics relevant especially in that country, culture or area,
which is why targeting global change research from a
national perspective is also important to deepen the un-
derstanding of global change as a phenomenon.
Tackling complex sustainability challenges requires
input from different communities of knowledge,
disciplines and societal stakeholders (e.g. [6, 14, 15]).
Co-creation as a transdisciplinary and participatory re-
search approach underlines the necessity to collaborate
with a variety of societal stakeholders to design solu-
tions and bring about sustainable transformation in
the society (e.g. [5, 16]). Therefore, sustainability and
global change research are expected to result in greater
societal acceptance and impact if different phases of
research processes engage stakeholders and citizens in
co-creating research agendas and questions, analysing
problems and co-producing solutions, and in dissemin-
ating the results (e.g. [10, 14]).
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This paper examines a case of how a series of multi-
actor events served to engage a variety of stakeholders in
co-creating societally relevant global change research in
Finland, and how it opened up the agenda-setting stage
for stakeholders and wider audiences. The research
draws on a case study of an experimental initiative of
the pilot for global change research coordinated by
Future Earth Finland (FEF). The pilot is one of the few
applications of the co-creation approach for global
change research in Finland. Our analysis contributes to a
better understanding of how global change research is
defined in a co-creative setting in this novel context of
the global north. Global change research has been
previously addressed for example in the FIGHARE
programme1 in 1999-2002, that focused on studying the
underlying causes and impacts of global change at differ-
ent times and regions and by analysing and predicting
its environmental and socio-economic impacts.
There have been prior co-creation events organised
for setting research agendas in Finland. However, events
organised for diverse kinds of actors in addition to the
research community with an emphasis on global change
research are not frequent. This pilot presents a case of a
sequel of consecutive events, where later events built on
the previous ones implying a strong commitment to a
long-term development initiative aiming to pilot a more
permanent mode of operation. A more detailed descrip-
tion of the co-creation process is given in Fig. 1.
The two-round iterative approach worked as an effect-
ive funnelling mechanism in the overall research agenda
definition and prioritisation process. At the event level,
facilitated small group discussions had a crucial role
because they allowed different disciplinary and non-
disciplinary perspectives to gain ground equally. Yet,
another important tool was an on-line voting tool
(Presemo) that was used to make a quick prioritisation
of the research topics proposed.
In this paper, we present the results of our analysis on
a pilot for the co-creation for global change research for
setting a future research agenda. In the next section, we
describe key ideas of participatory and transdisciplinary
research in relation to sustainability global change
research. The third section positions our examination on
global change research in a case study research frame
and presents our research data. The fourth section high-
lights our results in terms of conceptualisation, capaci-
ties and continuity. The last section discusses and
concludes our findings showing that the studied
approach is suitable for setting a future research agenda
for transdisciplinary global change research.
Transdisciplinary and participatory sustainability
research
This section reviews the principles of transdisciplinary
and participatory research. The key elements of sustain-
ability science are collaboration among different disci-
plines of science and involvement of actors outside
academia in the research projects to co-design solutions
to real-world and wicked problems [17]. Sustainability
science approach transcends disciplinary boundaries as
well as boundaries between science and society. Accord-
ing to Lang et al. [16], the characteristics of such a trans-
disciplinary research approach include input from
different communities of knowledge and disciplines to
ensure that essential knowledge from different actor
groups relevant to the addressed societal challenge is
incorporated. In addition, transdisciplinary research
pursues to move from mere descriptive aims towards
providing guidance and intervention strategies that lead
towards real transformation in society [16]. Furthermore,
it is expected that collaboration with stakeholders and
citizens increases legitimacy and ownership of research
projects and their results, and motivates the actors to
take on transformative action in society [18].
Scholars on sustainability science have recognised the
key challenges for conducting transdisciplinary sustain-
ability research and the main pitfalls and trade-offs relat-
ing to adequate financial resource base and practical and
interpersonal expertise (e.g. [16, 19–22]). Our study case
aimed to overcome these challenges by supporting and
strengthening transdisciplinary and multi-actor research
collaboration. The FEF created an institutional forum on
global change with the explorative co-creation concept
providing support and training for various stakeholder
groups to co-design research priorities and to co-create
projects and project proposals for funding and research
questions.
The co-creation experiment that we examine attempted
to widely engage various actors and stakeholders to ad-
dress future challenges emerging from global change. To
that end, a process of multi-actor engagement events in
the context of global change research was explored and
developed by the organisers from FEF and the research
team. The analysis contributes, in particular, to discus-
sions on relevant models of sectoral and scientific integra-
tion in global change research [9].
Research frame of the case study on global
change research
This section presents the analysis approach utilised in
the study. We describe the case on the multi-actor
events on global change, with the reasons behind the
1More information on the FIGHARE programme: https://www.aka.fi/
en/research-and-science-policy/academy-programmes/completed-
programmes/figare-finnish-global-change-research-programme-1999-2
002/
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experiment and its implementation. We also present the
data that was used in the analysis of this case study.
Analysis approach
Our research frame is a case study approach [23]. We
utilise an analysis model created based on an analysis of
factors in a sample of international public engagement
(PE) initiatives that contributed to systemic change (see
for more information [24]), such as the co-creation pilot
examined in this paper. The model builds on two fac-
tors: structural components including conceptualisation,
new competences, new solutions and demonstrations,
and capacities of dynamic governance that are generally
developed through innovative PE processes [24].
Considering that the pilot on global change research
was mostly targeted at the design and agenda-setting
stage, FEF reasoned that neither the development of new
solutions nor demonstrating them be as relevant as con-
ceptualisation and mobilisation of new competences.
The FEF also recognised that the role of continuity was
emphasised throughout the objectives of the pilot.
Resulting from these observations, the case study fo-
cused on the attention on the following three aspects of
systemic change: conceptualisation, capacities and con-
tinuity in co-creation activities. The analysis approach of
this study and its relation to the research questions is
depicted in Fig. 2.
As Fig. 2 suggests, the object of analysis was the co-
creation activities and their outcomes organised under the
pilot of global change research frame. The techniques of
analysing the experiences from the pilot included deduct-
ive (theoretical) and inductive (grounded) content analysis
(e.g. [25, 26]). We examined how the experimental
approach of co-designing research in a multi-actor en-
gagement activity contributed to increase understanding
of how global change research is understood in a co-
creative setting in the Finnish context (RQ1). We also ana-
lysed what new capacities were introduced by involving
scientific and non-scientific experts to deliberate on global
change research issues (RQ2). Finally, we identified differ-
ent types of continuities that were created to support net-
work building and co-creation of global change research
(RQ3).
Case description: pilot of global change research
In this case description, we first present the rationale for
launching the pilot and the main actors of the pilot. In
the second section, we introduce its implementation. In
addition, we discuss the challenges and problems identi-
fied in the implementation.
Motivation of the pilot on global change research by Future
Earth Finland
The main organiser of the pilot, Future Earth Finland
(FEF), serves as a national committee for Future Earth,
which is an international research programme initiated
in 2012 [27]. Currently, it operates under the Science
and Technology Alliance for Global Sustainability net-
work2. Future Earth brings together natural and social
sciences to work towards integrative global change
science and solutions-oriented research that engages
governments, civil society, research funders, and the
private sector in the co-creation of research [9, 28].
The rationale for launching the international organisa-
tion, Future Earth, and its national platforms, stems
from the pressures emerging from large-scale societal
Fig. 2 The analytical model applied in this study
2The Science and Technology Alliance for Global Sustainability, http://
www.stalliance.org/.
Fig. 1 The main steps of the co-creation process
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challenges that transcend boundaries of traditional aca-
demic fields. The Finnish national committee was
founded in May 2014. Its aim was firstly to create an
interface between research, decision-making, business,
and civil society. In addition, this interface would be
used to jointly define priorities for global change re-
search and to co-create global change research questions
and projects together with researchers and other stake-
holders in Finland. FEF began its activities by forming a
network for researchers and other stakeholders with the
concrete aim to facilitate and initiate transdisciplinary,
solutions-oriented research projects and products. The
motivation in launching the studied pilot was the need
to explore the concept of global change and its signifi-
cance in Finland and to discuss the potential for organis-
ing new kind of transdisciplinary research to respond to
the identified problems that are described in the section
for results.
FEF realised that a change in research culture related
to global change and sustainability questions would be
necessary. The selected mechanism was multi-actor en-
gagement in a series of events that inherently works in a
way designed to promote such a change because the
events act as a platform for connecting various actors in
the global change research context. FEF recognised that
the actors relevant to the co-creation of global change
research are very diverse, including producers, users,
stakeholders, citizens and enablers of research. More-
over, it is understood that although researchers have the
main responsibility for research, other societal actors
can bring invaluable comprehensive knowledge,
networks, resources and sometimes also data that re-
searchers could not access by themselves.
We used the following loose typology or ‘map’ of the
relevant societal actor groups during the process. ‘Pro-
ducers’ are the researchers creating knowledge. ‘Users’
can be identified as the government and funding sectors
aiming at solving sustainability challenges. In the pilot
case, users were not the objects of the study as in con-
ventional innovation projects; instead, they were equal
to the producers and other participants as genuine co-
creators of value.
‘Stakeholders’ are actors who have a particular interest
in the research process and results and can include ‘pro-
ducers’ and ‘users’. ‘Citizens’ (who do not have a particu-
lar, but rather a general interest towards the global
change research agenda) point out to relevant questions
from the laypeople perspective and ensure the societal
acceptability of the research. The ‘enablers’ are compan-
ies or organisations that provide supportive technology,
virtual or physical space, and other necessary resources
to the use of participants. In this case, the boundary
organisation facilitating the operation of the pilot, FEF,
was the enabler.
The FEF secretariat acted as an interaction partner in
research projects and coordinated the communication
and interaction with the stakeholders. This role as the
key enabler is different from the conventional model of
a project manager in controlling the resources and
schedules. The participants in a pilot of global change
research joined the co-creation work on a voluntary
basis and their motivation might weaken or change dur-
ing the course of the work. Thus, the key enabler’s role
was foremost to motivate potential participants to join
the events and to participate actively.
Implementation of the pilot
In this pilot, a process of several consecutive events was
introduced to provide a new forum for the co-creation
activities among a heterogeneous group of participants.
The key problems identified in the FEF operation, the
problems of (1) conceptualisation; (2) capacities such as
contacts and skills; and (3) continuity, such as resources
and merits, were tackled by means of a three-tier pilot.
The first part of the pilot targeted the broadness of the
global change as a phenomenon from the Finnish per-
spective and the different ways transdisciplinary research
can influence the society. Its mode of operation included
the creation of interaction spaces through seminars with
brief plenary talks outlining background and state-of-
the-art of the issues followed by small-group discussions
to explore the different viewpoints of the diverse partici-
pants. These events included producers, users, stake-
holders, and citizens (the 2nd event). The main events
were the ’Future Earth Townhall‘ event in Helsinki in
May 2015 and the ’Lifetime of a Sustainable City‘ event
in Tampere in September 2015 [29]. The name of the
first event (Townhall meeting) refers to a widely known
public engagement method of organising large scale
events open to all citizens, although in this pilot case the
event was organised in a much smaller scale.
The majority of the participants in the two larger-scale
events (c. 60 in the 1st round, c. 40 in the 2nd round)
came from Finnish universities, universities of applied
sciences, and public research institutes. The researchers
represented both natural sciences and social sciences in
a variety of fields, such as forest sciences, environmental
sciences, geography, consumer economics, and environ-
mental engineering. Other participants represented
sectoral ministries, non-governmental organisations,
interest groups, companies, municipalities, and research
funders. For the second event, there was a special focus
on attracting more participants from the private sector.
In the first event, the participants identified the role of
cities as crucial in tackling the challenges of global
change: many sustainability questions are linked to cities
and urban areas. Due to the emergence of this topic, the
second large-scale event focused on creating sustainable
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cities. The overall aim was to collectively deliberate on
ideas for potential joint projects on sustainable cities.
After the second event, the co-created joint proposals
were presented to the most important research funders
in Finland related to global change and urban develop-
ment. The impact of the co-creation pilot thus includes
the design of a number of research proposals for the
Strategic Research Council of the Academy of Finland
and the realisation of the project “Towards Water-Smart
Circular Economy” funded by the Nessling Foundation.
The second purpose of the pilot was to increase the
capacities of the participants. This included for example
support to organisational and individual abilities that
contribute to more effective research governance in
order to handle issues in a rapidly changing environment
that requires continuous adjustment of policies and
programmes [30]. Rask et al. [24] have identified antici-
pation, reflection, transdisciplinarity and continuity3 as
such core capacities. Additional capacities include rais-
ing public awareness, building civic and professional
competence and initiation of action. For the develop-
ment of capacities, the pilot aimed at the creation of
novel contacts and resources. The pilot included train-
ing, networking events, and researcher and stakeholder
workshops to plan joint research proposals. Practical
examples included:
 Co-design and science communication training
events for researchers (several events during 2015–
2016),
 Networking events for researchers and other
stakeholders to co-design research proposals for
Strategic Research Council’s calls in Finland (several
events during 2015–2016), and
 Networking events for researchers and stakeholders,
especially companies, to design together with the
activities of the recently founded Helsinki Institute
of Sustainability Science (HELSUS; a network of
researchers working on sustainability) (January
2016).
The third purpose of the pilot focused on continuity.
It refers to embedding of new activities within existing
institutional frameworks and to building bridges
between separate interventions. Continuity is needed to
balance the accelerated change caused by increasingly
dynamic governance actions, such as increasing the
number of external stakeholders in the design of
academic research agendas. The need for continuity has
been recognised in several streams of the scholarly
literature. Systemic approaches both in innovation stud-
ies (e.g. [31]) and studies of deliberative democracy (e.g.
[32]) emphasising the importance of managing institu-
tional interdependences and path dependences that can
either support or hinder effective action. Conversely, if
discontinuity prevails between activities, this hinders
organisational and institutional learning and limits the
effectiveness of interventions as there is no accumulation
of the effects. As the pilot represented a rupture of trad-
itional ways of defining academic research agendas by
expanding the number of external stakeholders, this
study aims at understanding the types of continuities
that were developed through the pilot experiment
process.
Data and its use in the analysis
The study data consist of the following materials. Publi-
cally open material is the documentation of the two en-
gagement events, ’Future Earth Townhall‘ and the
‘Lifetime of a Sustainable City‘, organised by FEF. The
PE2020-project4 that co-operated in the organisation of
the pilot observed the events. The researchers of the
PE2020-project documented and reported the materials
produced in the day-long deliberations including semi-
structured interviews with the organisers and feedback
collected from the participants in the events (see a re-
port of Pietilä and Matschoss 2016).
The first co-creation event ’Future Earth Townhall’
started with a pre-assignment sent to the participants to
receive input on key priorities for future global change
research in Finland for the discussions in the meeting.
At the event level, a practical method for stimulating
deliberation was to utilise small group discussions.
When the participants entered the venue, a public space
at the centre of Helsinki, they were directed to groups.
The composition of the groups was planned so that a
variety of perspectives would prevail (representation of
different backgrounds). The 1 h-length discussion aimed
to deepen the deliberation on the priorities in global
change research from the perspective of Finland. In
addition, the groups deliberated which phenomena or
actors enable or inhibit sustainable development in
Finland. After that, the groups discussed the present
conditions of doing global change research in Finland
and ideas to alter them. Detailed facilitator instructions
3Anticipation is defined as the capacity for prospective thinking and
acting. This is an important capacity, for example, in the identification
and conceptualisation of issues emerging with scientific and
technological innovations. In this sense, anticipation is closely linked to
‘upstream engagement’. Reflection refers to the capacity to publicly
accomplish critical reflective dialogues with relevant stakeholders, who
can take the role of the other, develop shared values, and subject their
reasoning to public scrutiny. Transdisciplinarity means the capacity of
holistic thinking and acting by mobilising knowledge, expertise and
other resources across and beyond scientific disciplines. Continuity
refers to the continuation of activities [25].
4PE2020-project = Public Engagament Innovations for Horizon 2020,
www.pe2020.eu
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were prepared prior to the event. All the facilitators took
notes during the discussions. After the meeting, FEF
secretariat compiled the notes and key points from the
pre-assignment into a public summary report, which
was sent to all the participants.
Small group discussions were utilised also in the sec-
ond event organised in Tampere because they had re-
ceived positive feedback. The second event also used an
online tool ’Presemo‘ with which the participants could
vote for the priorities for the most pressing challenges
related to sustainable cities. The first part of the discus-
sion concerned the identification of the most pressing
challenges related to the topic of sustainable cities. The
groups discussed the challenges after which each group
formulated three most important challenges for the
whole audience to vote. To make sure that the identified
challenges were not overlapping, a jury went through
the challenges and lumped the overlapping challenges
together. After that, the participants were asked to vote
for the three most significant challenges with their
electronic device. As a result, five challenges with the
most votes were selected for further elaboration. The
second dataset of this research thus consists of the pre-
assignment of the first event, notes from the small group
discussions, summaries, and an evaluation of the two
events including participant observation.
In addition, the research data includes observations
from other organised smaller events such as co-design
and science communication training, networking events
for researchers and other stakeholders to design together
research proposals and concrete cases, where the FEF
secretariat acted as an interaction partner in research
projects and coordinated the communication and inter-
action with the stakeholders.
The co-creation of academic research is a dynamic
process that we analysed by studying the different
conceptualisations of the participants (RQ1). We found
different conceptualisations in the data through reading
and coding of the workshop material. For the study of
what new capacities were introduced by involving scien-
tific and non-scientific experts to deliberate on global
change research issues (RQ2), we focused on observing
new insights and ideas that resulted from the inter-
change between heterogeneous actors and contributed
to the next step in the FEF research agenda-setting
process. Especially the interview material as well as feed-
back surveys were analysed to determine the usefulness
of the pilot. In the analysis, we applied the model
presented in Fig. 2.
In terms of analysing the continuities, a more explora-
tory approach was decidedly adopted, by focusing on the
different forms of institutional and organisational
continuities that either supported or threatened the
multi-actor engagement process (RQ3). We used the
interview and participant observation material to find
answers to the question. In the next section, we present
the results of the analysis of the pilot in the co-creation
of global change research.
Analysis of the outcomes of a pilot for the co-
creation for global change research
In this chapter, we discuss each research question in a
separate section. First, we highlight the particular chal-
lenges and problems identified during the research that
relate to the topic of global change research and what it
means in the Finnish context. Second, we examine how
the pilot introduced new co-creation practices of global
change research agendas in Finland. Third, we look at
the advantages and limitations of the pilot. Finally, we
analyse whether a new way of co-creating future agendas
for global change research could be established.
Global change research in the Finnish context
The conceptualisation of such a transdisciplinary re-
search as the global change research in the Finnish con-
text include understanding the concept of global change,
without which planning detailed research is difficult.
Furthermore, the desired types of its societal impact are
at least as difficult to define. That is why the first steps
of the pilot included the identification of global chal-
lenges affecting Finland (outputs from the first town hall
meeting).
The first co-creation event attracted a wide group of
participants who took part in the conceptualisation and
co-creation of ideas for future events and activities of
FEF. The event was structured so that after short motiv-
ational speeches, the main focus was on small group
discussions based on the results of a pre-assignment that
the participants were asked to answer prior to the meet-
ing. A joint final panel discussion concluded the event.
The objective of the pre-assignment was to receive in-
put on key priorities for future global change research in
Finland for the discussions in the meeting. It was con-
sidered that a pre-assignment would give the partici-
pants a strong voice of the topics of the event already
prior to the event and would motivate them to attend
the event. The questions reflected the topic of the town
hall meeting:
1. By global change, we refer to interlinked and large-
scale environmental and societal changes.
According to you, what are the most pressing
challenges of global change affecting Finland?
2. The only extensive global change research initiative
that has been funded by the Academy of Finland is
FIGARE (1999–2002). What kind of global change
research does Finland need and what are the best
ways to organise and fund the research?
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3. How would you define the conditions to do global
change research in Finland? What kind of
limitations do researchers face now if they are
interested in global change research?
4. Where are the most important ‘gatekeepers’,
phenomena/groups in key positions to enable/
inhibit sustainable development in Finland?
Altogether, 37 participants completed the pre-
assignment. The data was analysed by Future Earth
Finland staff prior to the meeting and the key findings
were summarised and handed out to the participants in
the meeting. Figure 3 exemplifies some of the visualisa-
tion efforts made to present the results in an inspiring
and intuitive way to the participants of the meeting.
The town hall meeting was regarded as a successful
kick-off event for the pilot as it gathered over 60 partici-
pants. According to the feedback from the attendees of
the meeting, the small group discussions had been the
most productive and fruitful part of the meeting as they
gave voice to various kinds of participants who were
knowledgeable in the area of global change, but from
different perspectives. The small discussion groups fo-
cusing each on a different topic (questions from the pre-
assignments) were also seen as an inspiring working
method because the discussions gave each participant a
voice and allowed everybody to interact with each other,
which was especially emphasised in the feedback mater-
ial collected after the event as well as in the interviews.
The key outcome of the event was the identification of
topical global change challenges from the Finnish per-
spective. Especially, future conditions of the Baltic Sea
(e.g. storms, coastal erosion, future ice-free Baltic Sea,
phosphorus cycle) and the challenge to find economic-
ally viable solutions for its management came forth in
the discussions. It was also recognised that Finland is
lagging behind in the transition towards renewable en-
ergy sources. Finland’s target in 2015 to become carbon
neutral by 2050 was considered to require substantial
changes to energy policy and to production and transfer
Fig. 3 Examples of network analysis of the answers to the pre-assignment
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systems. This is linked to the strong urbanisation that is
changing Finnish lifestyles, work, and mobility. A press-
ing question for the future in Finland is whether to de-
velop the urban way of life further or take steps to keep
the whole country populated as Finland has always been
a very sparsely populated country. Other challenges
recognised were related to the Arctic, sustainable con-
sumption, aging societies, and transforming the aging
Finnish society into one more sympathetic towards glo-
bal immigration. Even though the composition of the
participants included both natural and social scientists
as well as policymakers and other stakeholders (see sub-
section 3.2.2.), there was some over-representation of
environmental science experts, which can be reflected in
the selection of the final research themes. However,
there was quite a rich variety of expertise present, which
suggests that the themes selected were supported by
multiple perspectives and interests.
As a comparison, the Finnish National Commission on
Sustainable Development defined the national challenges
for the Finnish sustainable development in 2016. These
were the securing of the welfare state in an aging society,
the sustainability gap in public finances and the change
in the structure of the economy, large climate gas emis-
sions in relation to the population, securing biodiversity
and sustainable, just and efficient use of natural re-
sources5. These topics clearly differ from those that the
participants identified relevant for the Finnish context in
global change research, although sustainability is the key
issue in both.
The second large co-creation event on co-creating a
sustainable city was organised in Tampere, the second
largest urban area in Finland (after the metropolitan
area). It gathered some 40 participants from different
Finnish universities and universities of applied sciences
(such as the University of Helsinki, the University of
Tampere, and Tampere University of Applied Sciences)
as well as from the private sector and municipalities.
Similar to the first event, also this event was free of
charge, open for all and advertised widely in the net-
works of the organisers. An open invitation was also
published in the homepage of the FEF for both events.
Participants also included representatives of research
funders, public sector research institutes, non-
governmental organisations and citizens. This event built
on the outcomes of the previous meeting and focused
on the identified challenges posed by urbanisation. The
final outcomes of the second large co-creation event
were delivered to the Academy of Finland to act as a
basis for future research programmes in urban develop-
ment in Finland (the top five topics listed below).
From fragmented planning to a holistic perspective: a
shared, sustainable city
Decision-making in the city: co-production of ideas
and information and transparent decision-making in
long-term strategic planning
Optimising sustainable growth and carbon-neutrality
Sustainable and high-quality mobility; advancing
public transportation, walking and cycling in the city
Decentralised renewable energy, energy efficiency and
sustainable energy management
The large-scale events in Helsinki and in Tampere
served as core events for a process that supported the
conceptualisation of the phenomenon of global change
research in Finland. Other smaller activities continued
to further elaborate on the issue leading to collaborative
research projects between different groups of actors.
Other activities were carried out with diverse organisa-
tions and groups relevant for the topics at hand: the
expert panels on sustainable development, funding agen-
cies, think tanks, ministries, parliament, cities and muni-
cipalities, industry, non-governmental organisations and
non-profit organisations. Individual MPs and journalists
also participated in some of the events organised by FEF
with the goal to enhance global change research.
Developing new research and governance capacities
In this section, we analyse how the pilot has created
novel capacities to study global change. In many co-
creation approaches, at the beginning of the process ob-
jectives are undefined, contrary to traditional innovation
projects that aim at concrete, pre-defined goals. More-
over, the objectives can often change according to the
interaction, emerging and changing needs, and aims of
the participants.
At the beginning of the pilot, it was recognised that
transdisciplinary research requires new kinds of practical
and interpersonal expertise from researchers and other
stakeholders as well as innovative institutional support
structures. A key issue in terms of global change re-
search highlighted in the pilot is that researchers do not
typically know where to start looking for suitable societal
partners for their research, how to approach and motiv-
ate them, and how to work with them in a participatory
setting. Similarly, the non-academic stakeholders might
not know how a scientific research project works and
what an individual project could offer them. In addition,
without deep understanding and familiarity with re-
search in a certain field, stakeholders are not usually able
to identify suitable research questions, to determine
what they could offer a research project and which of
their practical processes research could contribute to.
5Suomi, jonka haluamme 2050—Kestävän kehityksen
yhteiskuntasitoumus. Kestävän kehityksen toimikunta. https://
kestavakehitys.fi/ajankohtaista/artikkeli/-/asset_publisher/kestavan-
kehityksen-toimikunta-paivitti-kestavan-kehityksen-
yhteiskuntasitoumuksen, accessed 28.11.2018.
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Therefore, the larger and smaller events in the pilot
focused on networking in order to help researchers and
other stakeholders to develop their mutual understand-
ing by clarifying the meaning of the terminology and
drivers of the global change sustainability problems. The
activities of the pilot have thus created network effects
[20] in the sense of creating or expanding networks and
producing trust among different stakeholders.
The researchers that participated in the science com-
munication have had the opportunity to improve their
interaction skills in the facilitated workshops and small-
group discussions. The pilot shows that researchers
benefit from training or educational programmes to sup-
port their participatory skills as they increase the mutual
understanding and networking abilities of the partici-
pants. Importantly, our results indicate that both the re-
searchers and other stakeholders have learned about the
significance of transdisciplinarity in producing evidence-
based solutions.
Evaluating the long-term impact of the initiative is at
this stage difficult. However, we can already identify
some advantages. These include:
Creating new mindsets and opportunities for participa-
tion and interaction in the field of global change research;
Allowing new networks and partnerships to be devel-
oped, creating new kind of knowledge-exchange between
actors stemming from different backgrounds;
Developing opportunities for more inclusive meetings
and discussions where each participant has an equal
chance to speak out and a chance to exchange argu-
ments between researchers in different academic fields,
with other stakeholders and citizens;
Building research-based and practical competence in
stakeholder and citizen engagement (also including
notions of the significance of participants’ comfort, and
feeling of inclusion and participation);
Providing peer support in an academic environment
where co-creation ideas are not always widely used or
acknowledged.
The pilot was able to come out with new ideas and
perspectives related to global change research, espe-
cially emphasising the beneficial inter- and multidiscip-
linary approach. On the other hand, we recognised that
the training for the facilitators and moderators prior to
the events was necessary for the success of the event,
so the success of the activities depends also on the cap-
acities of the organisers. Therefore, in the pilot, also the
organisers have enhanced their capacities, which corre-
sponds to the societal impact analysis of Wiek et al.
[20] (see also [3]).
We identified problems that are typical to innovation
platforms (e.g. [33, 34]) also in the global change re-
search context. Cognitive barriers emerge from people
having different cognitive backgrounds that can cause
knowledge asymmetries and hinder effective communi-
cation, which is to be expected when the participants
come from such various backgrounds and disciplines as
in this case. Nevertheless, especially the student partici-
pants with less experience in research gave credit to the
methods of engagement activities because the methods
enabled also their opinion to be heard, which otherwise
might not have been the case (pre-assignment, small
group discussions, interactive wall). Motivational barriers
arise from the actors’ differing motivations or strategies
that can make collaboration and trust difficult or even
impossible if not dealt with in time, although this was
not very visible in this pilot. Finally, identifying relevant
parties is a contact barrier and it has shown to have a
crucial role in the development of activities, which is
why much emphasis was given to this aspect in the
implementation of the pilot.
We relate one of the identified obstacles to the open-
ended nature of this co-creation pilot. There was high
uncertainty about the funding of activities by the side of
FEF. Overall, securing adequate, long-term funding
conditions is a challenge to multi-actor activities, which
are not always recognised as a core activity at univer-
sities and research institutes. A broad enough financial
resource base to cover the activities necessary for effect-
ive co-creation with stakeholders (e.g. [3]) would also be
called for.
Change towards a new way of co-creating global change
research
The continuity of the activities is in focus in this section.
We examine whether a change towards a new way of
co-creating global change research was established. Ana-
lysing the long-term continuity of the pilot of global
change research is at this stage difficult. The network
effects that we discussed in the previous section also
contribute to the continuity of the activities introduced
in the pilot. The networking effects have been consider-
able and the easiest to achieve. In every event, re-
searchers and other stakeholders previously unfamiliar
to one another have been able to meet and discuss issues
important to both parties. Researchers have also made
contacts with other researchers. In addition, stakeholders
have given feedback that the facilitated events were
extremely useful opportunities to reach out to other
stakeholders and hear about their views, needs, and op-
portunities. The events have been a good step towards
deepening the trust among the participants, which is a
key in contributing towards a permanent change of co-
creating research and continuity of action.
A permanent change may also ensue from an on-going
process of working on the societal influence of univer-
sities and research aiming at co-creation of research to-
gether with key stakeholders from science policy in the
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government and research funding sectors. In fact, a vis-
ible outcome of the pilot activities contributing to its
continuous impact is the inclusion of the BiodivERsA
Stakeholder Engagement Handbook [35] in the list of
recommended readings in the instructions of the new,
Finnish funding instrument, Strategic Research6. In
addition, a collaboration forum was built for the national
expert panels on sustainable development, which means
that there have been institutional changes in the Finnish
research landscape. A prominent funding agency, Maj
and Tor Nessling foundation7, has built a strong collab-
oration with FEF in the context of the pilot activities and
promotes the use of co-creation as research methods in
novel funded research projects.
Nevertheless, a number of practical problems emerged,
related to continuity, such as the limited funding for
transdisciplinary research and, as an even more pressing
problem, the lack of a suitable academic career system
that would support researchers to choose transdisciplin-
ary approaches in their research. A number of re-
searchers interested in pursuing societally relevant
transdisciplinary research simply cannot do so because
their main form of gaining merits is through publishing
peer-reviewed, field-specific journal articles. Interdiscip-
linary, let alone transdisciplinary research is time- and
resource-consuming, and the number of journals with
expert evaluation system for such work is small.
Discussion and conclusions
We have presented a case study of a pilot on global
change research as a forum to engage various actors in the
co-creation of transdisciplinary research. The pilot aimed
at addressing challenges emerging from global change in
the context of the global north (see [3]). The main motiv-
ation in launching the pilot was the need to explore the
concept of global change as a transdisciplinary issue and
its significance and needed actions in Finland. The pilot
also aimed at supporting new kind of transdisciplinary
research to respond to the identified challenges. The
implementation of the pilot of global change research was
executed as a process consisting of several phases and
events. At the preparation phase, the aim was to identify
relevant partners, to build partnerships, and to commit
them to the pilot. The first stage of activities was launch-
ing interactive events and activities. At each stage,
stakeholder-researcher interaction methods were continu-
ously evaluated and improved according to feedback from
the participants in the pilot, the stakeholders and
researchers.
Clearly, neither co-creating future research agendas
nor networking of actors are new ideas (e.g. [7]). In
addition, building a sequence of events for a purpose is
not new, either (e.g. [6]) these are comparable to the
processes of transition arenas in sustainability transitions
research (see e.g. [1, 36, 37]), for example. The novelty
in this approach was reaching outside of the academic
actors for multi-actor conceptualisation in global change
and focusing on a very complex, transdisciplinary, di-
verse and a large-scale topic, which due to its nature has
no single owner or advancer in the Finnish research
landscape. Both the funders of research as creators of re-
search agendas, as well as the researchers as creators of
research projects in global change were on the focus of
the activities, which was a novel co-creation approach.
The pilot was novel as it provided a concrete setting
to engage stakeholders in designing and innovating soci-
etally relevant global change research. The main activ-
ities of the pilot included co-creation and co-design by
users and producers involving also utilisers and enablers
of global change research. The pilot also enabled the ex-
ploring and discovering emerging usages, behaviours,
and market opportunities that could, in this case, be
redefined as societal and user needs for research. Espe-
cially testing and developing co-production in practice
supported piloting and in this case referring to best
practices of co-creation in real-life co-operation in re-
search projects: participatory methods and stakeholder
interest. A clear benefit of the approach is its capacity to
highlight multiple views [14].
The pilot has shown that agile processes to bring re-
searchers and research users together in a permanent
forum are effective in initiating action and in building
research-based and practical competence and awareness
in stakeholder and citizen engagement. They also pro-
vide peer support in an academic environment where
co-creation ideas are not always widely acknowledged.
The outcomes of the conceptualisation of what global
change research means in a Nordic small country con-
text, such as Finland, are also different from a national
committee work for sustainable development, for in-
stance. The co-creation of global change challenges for
Finland highlighted research needs in relation to the Bal-
tic Sea, the Arctic and urbanisation.
Limitations in engaging stakeholders in co-creation in-
clude the open-ended nature of the process. Therefore,
it is highly sensitive to the availability of funding. Indeed,
previous studies have found that one of the key
challenges for conducting transdisciplinary sustainability
research relates to funding (e.g. [16]). Because transdisci-
plinary and participatory efforts create additional costs,
the financial resource base should be broad enough to
cover them. For example, in order to ensure better in-
clusiveness, the workshops could have been organised
6For more information on Strategic Research Council: https://www.
aka.fi/en/strategic-research-funding/, accessed June 16, 2019
7For more information on Maj and Tor Nesslings Foundation: https://
www.nessling.fi/?lang=en, accessed June 16, 2019.
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simultaneously in other locations in Finland and digitally
joined together as has been executed for example in a
World Wide Views8-project. There were, however, not
enough resources available for such an activity it this
pilot.
In addition, transdisciplinary research requires a new
kind of practical and interpersonal expertise from re-
searchers and other stakeholders. Thus, both parties
benefit from the enhancement of participatory skills.
Transdisciplinary research also requires innovative insti-
tutional support structures, in particular, incentives and
reward systems that allow researchers to engage in such
research without the fear of losing in academic merits or
career opportunities.
Another limitation in performing global change re-
search is the current tendency in science to acquire pro-
found expertise in a particular field of science, which
often leads to a lack of an interdisciplinary perspective.
Although scientific excellence in different fields lays the
basis for interdisciplinary understanding, too deep a
specialisation can lead to problems when people from
different disciplines and from different backgrounds can-
not properly communicate with each other and do not
have sufficient incentives to do so. One way to enhance
collaboration and shift towards true transdisciplinarity is
through education. Adding transdisciplinary elements to
bachelor and master training could help. In addition,
doctoral students and early career researchers were
recognised in the pilot as groups that could compara-
tively easily adopt more transdisciplinary thinking.
We conclude that the pilot of co-creation events as a
concept is well suited for consideration of important so-
cietal questions. It provides co-creation spaces, which
bring together different societal actors including pro-
ducers, users, other stakeholders, citizens and enablers
of research to co-design future research agendas and to
network different actors to solve real-life societal ques-
tions in real-time (see e.g. [11]). Therefore, related to
academic research of significant and societally critical
topics [16], it offers a socially acceptable approach to
contributing to the collaborative innovation in the
design of transdisciplinary sustainability research. Never-
theless, while in the two main events much focus was
given on the networking of researchers and on the inter-
disciplinary research, international collaboration, such as
with the Smart Cities network, or the engagement with
international global change networks was not
highlighted in the discussions.
For future research, the pilot emphasised the import-
ance of further studying and understanding the
phenomenon of global change as a whole: global chal-
lenges are interlinked and ‘everything affects everything
else’. Consequently, the question is how to achieve un-
derstanding on the various linkages and how to manage
the complexity they form. Global change research clearly
requires strong collaboration between natural and social
sciences to reveal the connections between the different
challenges as well as with humanities and engineering
sciences, as well as collaboration with international
networks. Global change research, however, is not well
distinguished from other fields of science, such as fu-
tures studies, environmental sciences, climate sciences,
and sociology. So, future research could focus on possi-
bilities on how to better align humanities, natural and
social sciences and engineering. In addition, global
change research could be further conceptualised in
terms of the other fields of science. A key question is
whether global change research is already mature
enough to be its own field of science and what would be
the right balance between different sciences, particularly
between natural and social sciences as global change re-
search could focus also on socio-cultural and techno-
economic factors in addition to natural ones.
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